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5 [0011] <Embodiment 1> A first embodiment of the present 
invention is described with reference to Figs, 1 and 2. 
According to this embodiment, the present invention is applied 
to a 0.98 [xm-band high-output semiconductor laser for exciting 
a rare earth-added optical fiber amplifier employed for a relay 

10 or a receiver in an optical transmission system. Fig. 1 shows 
a planar structure of the semiconductor laser having a 
Fabry-Perot resonator. Fig. 2(a) shows a sectional structure 
and Fig. 2(b) is an enlarged view of an active layer. A method 
of preparing the device is now described. A GaAs buffer layer 

15 6, an n-InGaP cladding layer 7 lattice-matching with GaAs, a 
distortion quantum well active layer 8 constituted of In^. 
^.Ga^ASyPi.y barrier layers {x= 0.82, y = 0.63, barrier layer 
thickness: 35 nm) 17 and an In^Ga^.^As distortion quantum well 
layer (z = 0.16, well layer thickness: 7 nm) 18, a p-InGaP 

20 cladding layer 9 lattice -matching with a GaAs substrate, a 
p-GaAs optical waveguide layer 10, a p-InGaP cladding layer 
11 lattice-matching with GaAs and a p-GaAs cap layer 12 are 
successively formed on an n-GaAs substrate 5 by MOVPE, gas 
source MBE or CBE . Then, an oxide film is employed as a mask 

25 for forming a ridge shown in Fig. 2(a) through a photetching 



step. This etching may be performed by any method such as wet 
etching, RIE, RIBE or ion milling. The etching is stopped in 
an intermediate portion of the p-InGaP cladding layer 9 for 
completely removing the P-GaAs optical waveguide layer 10 while 
5 not reaching the distortion quantum well active layer 8 . Then, 
the oxide film employed as the etching mask is used as a mask 
for selective growth thereby selectively growing an n-InGaP 
current narrowing layer 13 by MOVPE, as shown in Fig. 2(a). 
Thereafter the wafer is taken out from a growing furnace and 

10 the oxide film employed as the selective growth mask is removed 
by etching. Thereafter a p-GaAs contact layer 14 is formed 
by MVPE or MBE . After forming a p-side ohmic electrode 15 and 
an n-side ohmic electrode 16, a laser device having a cavity 
length of about 900 fwn is obtained by cleavage. Thereafter an 

15 apparent reflection (AR) film 3 of a two-layer film including 
a silicon nitride (SiN^) thin film of 100 A in thickness and 
a silicon oxide (SiOj) thin film 2 of >t/4 in thickness {K: 
oscillation wavelength) was formed on the front surface (z = 
L) of the device by sputtering as an insulating film I of a 

20 nitride while a high reflection (HR) film 4 of a six-layer film 
including SiOj thin films and amorphous silicon (a-Si)thin 
films was formed on the back surface (z = O) of the device. 
Thereafter the device was bonded onto a heat sink while 
directing a bonding surface downward. The prototyped device 

25 continuously oscillated at the room temperature with threshold 



3 

current of about 10 mA, and the oscillation wavelength thereof 
was about 0.98 jm. Further, the device stably oscillated in 
a single transverse mode up to 580 mW. No end deterioration 
was caused also when a light output was increased, and the 
5 maximum light output of 800 mWwas limited due to heat saturation, 
vnien 30 devices were continuously driven with constant output 
of 200 mW under an environmental temperature condition of 80°C, 
initial driving current was about 250 mA, and all devices stably 
operated at least 1,000,000 hours. 

10 

. . . omitted. . . 

[0017] The active layer of the aforementioned embodiment may 
be formed by a GRIN-SCH (Graded Index-Separate Confinement 

15 Heterostructure) active layer changing the composition of an 
SCH layer stepwise. The present invention depends on no 
waveguide structure, and hence a BH (Buried Heterostructure) 
structure may be employed as a waveguide structure in addition 
to the aforementioned embodiment, or the present invention may 

20 be applied to a surface emission laser. The present invention, 
depending on no material system either, is applicable not only 
to the aforementioned InGaAsP system on the GaAs substrate or 
the AlGaAs system on the GaAs substrate but also to an AlInGaAsP 
system on an InP substrate , an InAlGaP system on a GaAs substrate , 

25 a GaN system on a sapphire substrate or an SiC substrate, a 



4 



group I I -VI compound semiconductor laser on a GaAs substrate 
or a ZnSe substrate or the like • As to the oscillation 
wavelength, further, the present invention is applicable to 
all wave ranges implementable with semiconductor lasers such 
5 as blue-green and blue lasers such as the 1.55 \xm band, the 
1.48 |Lim band, 0.65 |xm band, 0.5 \im band and 0.4 5 \xm band in 
addition to the aforementioned 0.98 |xm band and the 0.68 \im 
band, as a matter of course. 
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omitted. 
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